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(57) [Abstract] 

[Object] The present invention relates to a mobile- 
station-position notifying method in a mobile satellite- 
based communication system; and an object of the invention 
is to provide a method capable of economically providing 
mobile-station position information. 

[Solving Means] Configuration is made such that a mobile 
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station notifies a line control station of information of a 
position detected by a position measurement terminal, and 
the position information is stored in a home memory in the 
line control station. In the configuration, a normal mode 
and a high-performance mode is provided, wherein in the 
normal mode, when an inquiry is received, position 
information stored in the home memory is notified; and in 
the high-performance mode, position information is obtained 
from a corresponding mobile station on the basis of an 
inquiry, and notification is thereby performed. 
[Claims] 

[Claim 1] A position notifying method in mobile 
communication in a mobile satellite-based communication 
system configured of a line control station comprising a 
home memory, and a mobile station comprising a radio base 
station and a position measurement terminal, wherein control 
of a radio communication channel and call connection is 
performed according to a common control channel method; the 
position notifying method being characterized in that the 
mobile station notifies information of a position detected 
by the position measurement terminal to the line control 
station' at the time of calling, at the time of responding to 
a received call, at the time of receiving a request from the 
line control station, or at a predetermined time interval 
instructed in the manner of broadcast from the- radio base 
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station through a control . channel ; and the line control 
station updates corresponding mobile-station position 
information data stored in the home memory. 
[Claim 2] A position notifying method in mobile 
communication in a mobile satellite-based communication 
system configured of. a line control station comprising a 
home memory, and a mobile station comprising a radio base 
station and a position measurement terminal, wherein control 
of a radio communication channel and call connection is 
performed according to a common control channel method; the 
position notifying method being characterized in that a 
normal mode and a high-performance mode are provided as 
position-information notifying services, wherein in the 
normal mode, corresponding-mobile-station position 
information data stored in the home memory in the line 
control station is transmitted to a requester by using a 
control channel; and in the high-performance mode, the line 
control station issues instructions to a corresponding 
.mobile station regarding a position-information request and 
a common reservation channel, the mobile station notifies 
the latest position information detected by the position 
measurement terminal to the line control station by using 
the specified common reservation channel, and the line 
control station transmits the latest position information to 
a requester. 
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[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a mobile-station-position notifying method in a 
mobile satellite-based communication system. 
[0002] 

[Description of the Related Art] Presently, there are 
methods for providing services for notifying a telephone of 
a general stationary telephone network of mobile-station 
position information. They include a method using a 
satellite-used message communication system that comprises, 
for example, a position measurement terminal, such as a GPS 
(global positioning system) , as an optional item, to provide 
the services as mentioned above. In the system, information 
of a position for which measurement is performed by the 
position measurement terminal is transmitted by a message- 
communication-dedicated mobile apparatus, which has a two- 
way data communication function, to a message center; and 
the position information is relayed from the center to a 
position-information-requested terminal via a general 
stationary interface. However, in a mobile satellite 
communication system that carries out satellite-used two-way 
telephone services between an general stationary network and 
a mobile station, a service and a system that readily 
provide information of the position of a specified mobile 
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station when requested are not as yet realized. 
[0003] in the field of domestic ship telephone services, 
investigation is now in progress toward realization of 
services to be provided in a manner such that personal • 
computers (PCs) are provided in a mobile station and set to 
a telephone line of a general stationary telephone network; 
the mobile .station is provided with a loran C as a position 
measurement terminal; a communication line is set with 
respect to transmission and reception; and information of a 
position for which measurement is performed by the loran C 
is then communicated between the PCs of the general 
stationary telephone network and the mobile station via 
modem interfaces. 
[0004] 

[Problems to be Solved by the Invention] In the above- 
described conventional mobile communication methods, the 
former service and system for readily providing information 
of the position of a specif ied^mobile station when requested 
are not as yet realized in the mobile satellite 
communication system that carries out satellite-used two-way 
telephone services between the general stationary network 
and the mobile station. The latter domestic ship telephone 
service has problems. The service coverage area thereof is 
limited to a coastal area. In addition, since it requires 
the PC terminals in the mobile station and on the telephone 



1 



- 6 - 



line of the general stationary telephone network, economical 
services cannot be expected, and it is not suitable for use 
in the mobile satellite-based communication system intended 
for the service coverage area of near waters. 
[0005] An object of the present invention is to provide a 
line configuration and a practical position-information 
relaying method for a position-notifying method in a mobile 
satellite-based communication system that enlarges its 
service coverage area to thereby allow economic services to 
be readily provided when required. 
[0006] 

[Means for Solving the Problems] The present invention is 
made to solve the above-described problems. Specifically, 
the invention of Claim 1 is a position notifying method in 
mobile communication in a mobile satellite-based 
communication system configured of a line control station 
comprising a home memory, and a mobile station comprising a 
radio base station and a position measurement terminal, 
wherein control of a radio communication channel and call 
connection is performed according to a common control 
channel method; the position notifying method being 
characterized in that the mobile station notifies 
information of a position detected by the position 
measurement terminal to the line control station at the time 
of calling, at the time of responding to a received call, at 



the time of receiving a request from the line control 
station, or at a predetermined time interval instructed in 
the manner of broadcast from the radio base station through 
a control channel; and the line control station updates 
corresponding mobile-station position information data 
stored in the home memory. 

[0 007] The invention of Claim 2 is a position notifying 
method in mobile communication in a mobile satellite-based 
communication system configured of a line control station 
comprising a home memory, and. a mobile station comprising a 
radio base station and a position measurement terminal, 
wherein control of a radio communication channel and call 
connection is performed according to a common control 
channel method; the position notifying method being 
characterized in that a normal mode and a high-performance 
mode are provided as position-information notifying services, 
wherein in the normal mode, corresponding-mobile-station 
position information data stored in the home memory in the 
line control station is transmitted to a requester by using 
a control channel; and in the high-performance mode, the 
line control station issues 'instructions to a corresponding 
mobile station regarding a position-information request and 
a common reservation channel, the mobile station notifies 
the latest position information detected by the position 
asurement terminal to the line control station by using 
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the specified common reservation channel, and the line 
control station transmits the latest position information to 
a requester.. 
[0008] 

[Operations] As a configuration of the mobile station 
according to the present invention, for example, adapters 
for connecting various terminals are disposed, and position 
measurement terminals are installed as option items. Using 
the control channels disposed in units of a beam, the base 
station issues instructions regarding a position-information 
notification time interval to mobile apparatus in the manner 
of broadcast. According to the time interval instructed by 
the base station in the manner of broadcast, the mobile 
station having the position measurement terminal transmits 
to the line control station the latest information of a 
position for which measurement is performed by the position 
measurement terminal. In addition, for example, at the time 
of calling/call-reception connection and when position 
notification is requested by the line control station, the 
mobile station notifies the line control station of the 
latest information of a position for which measurement is 
performed by the position measurement terminal. The line 
control station updates position information in the home 
memory every time the latest position information is 
received from the mobile station. 
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[0009] According to the invention of Claim 2, when a 
request for position information is received from a terminal 
of a general stationary telephone network, in the normal 
mode, notification of position data in the home memory in 
the mobile station is performed; and in the high-performance 
mode, a position notification request is transmitted to the 
mobile station through the control channel, and notification 

of the latest position information is then performed. 

[0010] 

[Embodiments] Hereinbelow, a description will be made with 
reference to FIGS. 1 to 5 . FIG. 1 shows an example system 
configuration of the present invention. In the figure, 1 
denotes a terminal of a general-stationary telephone network 
terminal; 2 denotes a telephone of the general-stationary 
telephone network; 3 denotes the general stationary 
telephone network; 4 denotes a home memory in a line control 
station, 5 denotes the line control station; 6 denotes a 
message communication station; 7 denotes a base- station; 8 
denotes a two-way-telephone satellite; 9a to 9c each denote 
a position measurement satellite; 10a denotes a 
communication line; 13a denotes a control line; 10b denotes 
a communication channel; 13b denotes a control channel; 9a 
to 9c each denote a position measurement satellite; 11 
denotes position measurement antenna; 12 denotes a two-way 
telephone antenna; 14 denotes a mobile station; 16 denotes 
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an adapter; 17 denotes a mobile-station telephone; and 15 
denotes a position measurement terminal. 
[0011] in the figure, the mobile station 14 transmits 
information of a position for which measurement is performed 
by the position measurement terminal 15 to the line control 
station 5 via the two-way-telephone satellite 8, the base 
station 7, and control line 13a. The transmission is 
executed using the control channel 13b, without the 
communication channel 10b being established, at a time 
interval instructed by a broadcast channel in a control 
channel, at the time of calling, at the time of responding 
to a received call, or at the time of receiving a request 
from the line control station 5 for position-information 
notification (the broadcast channel will be described below 
with reference to FIG. 2). The line control station 5 
updates position information stored in the home memory 4 
every time it receives position information. 
[0012] When the line control station 5 has received a 
position-information request in a normal mode from the 
terminal 1 of the general stationary telephone network 3 via 
the message communication station 6, it transmits position 
information in the home memory 4. When the line control 
station 5 has received a position-information request in a 
high-performance mode, it issues a position-information 
request to a mobile station 14 by using the control line 13a 



- 11 - 



and the control channel 13b, and then transmits position 
information thereto via a channel specified by the control 
channel 13b. 

[0013] FIG. 2. shows a configurations of a control channel. 
FIG. 2(a) shows an example control channel extending from a 
base station to a base station. In the figure, 19 denotes a 
frame signal; 20 denotes a broadcast channel; 21 denotes a 
control channel; 22 denotes an error correction code; and 18 
denotes a frame length. FIG. 2(b) shows an example 
configuration of a control channel extending from a mobile 
station to a base station, wherein 25 denotes a random 
access channel; 26 denotes a reservation channel; 24 denotes 
a period of time; and 23 denotes a flame length that 
represents a unit of repetition. 

[0014] in a wait state, the mobile station 14 continuously 
receives control channels of beams on which mobile stations 
are positioned. According to a time interval Tn defined by 
the broadcast channel 20 for notification of position 
information, the mobile station 14 transmits to the mobile 
' station the latest information of a position for which 
measurement is performed by the position measurement 
' terminal 15 via the reservation channel 26 reserved by the 
random access channel 25. Then, the position information is 
transmitted from the base station to the line control 
station 5 via the control line 13a. 
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[0015] FIG. 3 illustrates example position-information 
transmitting steps. In this figure, 27 denotes notification 
information that is transmitted to individual beams through 
the broadcast channels 20. The notification information 27 
carries an instruction regarding a notification interval of 
position information to a mobile station; and the mobile 
station transmits the position information to a line control 
station at the instructed interval through signal- 
transmitting steps denoted 28 and 29. Every time position 
information is received, the line control station updates 
position information data regarding corresponding mobile 
stations, which are stored in the home memory 4. Reference 
numeral 30 denotes a position-information notification 
interval instructed by the broadcast channel 20 of the 
individual beam. 

[0016] FIG. 4 shows example position-information 
transmitting steps to be performed when a position request 
is received from a terminal , of a general stationary 
telephone network. In the figure, (a) illustrates example 
normal-mode position-information transmitting steps. A 
seizing signal 31 is transmitted from a message 
communication station. When the message communication 
station 6 receives the seizing signal, it transmits a second 
dial request signal 32 to the terminal of the general 
stationary telephone network. Subsequently, using a 
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corresponding-mobile-station position information request 
signal 38, the message communication station 6 confirms a 
service category and a mobile station number, and it 
transmits to the line control station a control signal C, 
indicating a normal service mode and a control signal 40 
composed of a mobile station ID number. The line control 
station 5. reads out position information L regarding a 
corresponding mobile station from the home memory 4, 
transmits a position information signal 41 in the position 
information signal 41 to the message communication station 6, 
and relays position information 39 to the terminal of the 
general stationary telephone network via a modem interface. 
[0017] FIG. 4(b) shows an example high-performance-mode 
position-information transmitting steps. The terminal 1 of 
the general-stationary-telephone-network transmits a^ 
corresponding-mobile-station position information request 
signal 42 to the message communication station 6. Using a 
telephone-line interface control signal 44, the message 
communication station 6 issues a request to the line control 
station 5 for high-performance-mode position information. 
Based on a control signal C 2 , the line control station 5 
determines the mode to be the high-performance mode, and 
issues a position notification request 45 by using the 
control line 13a and the control channel 13b. The mobile 
station transmits information of a position for which 
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measurement is performed by the position measurement 
terminal 15 to the line control station 5 by using the 
reservation channel 26 shown in FIG. 2(b), and transmits it 
to the line control station 5 by using the control line 13a 
and the control channel 13b. The line control station 5 
updates corresponding-mobile-station position information 
stored in. the home memory 4, transmits it via a modem 
interface 43, thereby relaying it to the called terminal of 
the general stationary telephone network 1. 

[0018] FIG. 5 shows an example configuration of subscriber- 
related data stored in the home memory 4. In the figure, 33 
denotes a memory bit length; 34 denotes data representing 
existence and/or nonexistence of a service specification and 
mobile-station installation of a position measurement 
terminal; 35 denotes mobile station numbers; 36 denotes 
position information according to the present invention; and 
37 denotes beam identification numbers. The data of the 
position information 36 is updated upon receipt of a 
position-information notification that is performed at the 
time of controlling calling and/or call reception, at the 
time of position registration, or at a predetermined time 
interval. When a request for position information is 
received, position information updated latest is transmitted 
to a caller who issued the request. 
[0019] 
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[Advantages] As described above, the present invention has 
the advantage in that mobile-station position information 
can easily be obtained from the home memory in the line 
control station. In addition, according to the invention of 
Claim 2, the subscriber position-information request modes 
include the normal mode and the high-performance mode. In 
the normal mode, position information stored in the 
subscriber memory in the line control station is 
transmitted; and in the high-performance mode, the position 
is confirmed with a corresponding mobile station through the 
control channel, and the latest position information is 
transmitted. Thereby services can be provided such that 
economical position information and high-precision position 
information are selectively notified depending on the 
necessity. 

[Brief Description of the Drawings] 

[FIG. 1] FIG . 1 shows an example system configuration of 
the present invention. 

[FIG. 2] FIG . 2 shows an example configuration of a control 
channel. 

[FIG. 3] FIG. 3 shows example position-information 
transmitting steps. 

[FIG. 4] FIG . 4 shows example position-information 
transmitting steps that are performed when a position 
request is received from a terminal connected to general 
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stationary telephone network. 

[FIG. 5] FIG . 5 shows an example configuration of 
subscriber-related data stored in a home memory. 
[Reference Numerals/Symbols] 

1: terminal of a general stationary telephone network; 

2: telephone of the general stationary telephone network; 

3: general stationary telephone network; 

4: line control station home memory; 

5: line control station; 

6: message communication station; 

7: base station; 

8: two-way-telephone satellite; 

9a to 9: position measurement satellites; 

10a: communication line; 

10b: communication channel; 

11: mobile-station-position measurement antenna; 
12: two-way telephone antenna; 
13a: control line; 
13b: control channel; 
■ 14: mobile station; 
15: position measurement terminal; 
16: adapter; 

17: mobile-station telephone; 
18: frame length; 
19: frame signal; 
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20 



broadcast channel ; 



22: 
23: 



21: control channel ; 

error correction code; 

flame length representing a repetition unit; 
24: random-access-channel period; 
25: random access channel; 
26: common reservation channel; 
27: notification information; 
28: position information; 

29: position-information reception verification; 

30: position-information notification interval; 

31: message-communication-station seizing signal; 

32: second dial request signal; 

33: memory bit length; 

34: service specification data; 

35: mobile station number; 

36: position information; 

37: beam number; 

38: position request signal; 

39: modem interface signal; 

40: control signal; 

41: home-memory position information signal; 
42: latest-position-information request signal; 
43: modem-interface latest position information; 
44: telephone-line interface control signal; and 



control-channel position 



notification requ 



Translation of figure: 

Translation goes from top to down, from left to right 
[FIG. 1] 

VIEW SHOWING EXAMPLE SYSTEM CONFIGURATION OF THE INVENTION 
[FIG. 2] . 

VIEW SHOWING EXAMPLE CONFIGURATION OF CONTROL CHANNEL 
FORWARD LINE 
RETURN LINE 

[FIG. 3] 

VIEW SHOWING EXAMPLE POSITION-INFORMATION TRANSMITTING STEPS 



LINE CONTROL STATION 
NOTIFICATION INFORMATION 
MOBILE STATION 



L UPDATE IN HM 



L UPDATE IN HM 

[FIG. 4] (view horizontally, translation goes from left to 
right) 

VIEW SHOWING EXAMPLE POSITION-INFORMATION TRANSMITTING STEPS 
WHEN POSITION REQUEST IS RECEIVED FROM TERMINAL OF GENERAL 
STATIONARY TELEPHONE NETWORK 



(a) 

LINE CONTROL STATION 

READ OUT CORRESPONDING-MOBILE-STATION POSITION INFORMATION 
FROM HM 

MESSAGE COMMUNICATION STATION 
ACTIVATING MESSAGE COMMUNICATION STATION 
SECOND DIAL REQUEST 

REQUEST FOR CORRESPONDING-MOBILE-STATION POSITION 

INFORMATION 

POSITION INFORMATION 
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GENERAL TELEPHONE 



(b) 

MOBILE STATION 



LINE CONTROL STATION 



READ CORRESPONDING-MOBILE- STATION POSITION INFORMATION FROM 



HM 

HM POSITION-INFORMATION UPDATE 
LATEST POSITION INFORMATION 



MESSAGE COMMUNICATION STATION 
ACTIVATING MESSAGE COMMUNICATION STATION 
SECOND DIAL REQUEST 

REQUEST FOR CORRESPONDING-MOBILE-STATION POSITION 
INFORMATION 

LATEST POSITION INFORMATION 



GENERAL TELEPHONE 
[FIG. 5] 

VIEW SHOWING EXAMPLE 
DATA IN HOME MEMORY 



CONFIGURATION OF 



SUBSCRIBER-RELATED 
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